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ABSTRACT 



Methods and systems for automatically translating geomet- 
ric data, such as a CAD model, from a primary file format 
to a secondary file format. In one embodiment, the method 
is carried out on a server computer that receives CAD model 
information and translation requirements via the Internet or 
an intranet computer system. For example, the server can 
receive a CAD model name, a secondary file format, a 
translation protocol, a neutral file format, a translation 
accuracy, and a destination for the translated model. The 
geometric data translation system then automatically trans- 
lates the selected model in accordance with the translation 
requirements received. When the translation is complete, the 
system can automatically transmit an electronic notification 
to the user indicating whether or not the translation was 
successful. In one embodiment, this notification can include 
the resulting accuracy of the translation. 
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METHODS AND SYSTEMS FOR 
AUTOMATICALLY TRANSLATING GEOMETRIC 
DATA 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application contains subject matter related to 
the U.S. Patent Application having Attorney Reference No. 
243768070US entitled "METHODS AND SYSTEMS FOR 
VALIDATING TRANSLATED GEOMETRY, filed concur- 
rently with this application and having a common inventor 
and a common assignee. This application accordingly incor- 
porates the cited application by reference. 

TECHNICAL FIELD 

[0002] The present invention relates generally to translat- 
ing geometric data, and more particularly, to computer- 
implemented methods for automatically translating geomet- 
ric data, such as CAD models, from a primary file format to 
a secondary file format. 

BACKGROUND 

[0003] Today, mechanical parts and assemblies are typi- 
cally designed using computer-aided design (CAD) systems. 
These systems enable a designer to create a three-dimen- 
sional computer model of a part or assembly that can be 
viewed and manipulated on a computer display. The dimen- 
sional data for the part or assembly is stored in a computer 
database, and if the designer so desires, the designer can 
create a conventional engineering drawing from the CAD 
model complete with the necessary dimensions, notes and 
annotations to manufacture the part or assembly. The 
designer can also provide the CAD model, via a data storage 
medium such as a diskette, or a data communications link 
such as the Internet, to secondary users for various purposes. 

[0004] Large engineering enterprises and other primary 
users will often create a CAD model of a part or assembly 
and then provide it to a secondary user, such as a manufac- 
turer, to make the part or assembly. Most manufacturers use 
computer numerically controlled (CNC) machines for 
manufacturing of this type. CNC machines are programmed 
to machine parts using computer-readable instructions that 
provide the necessary information about the part features. 
These instructions are typically automatically translated 
from the CAD model into a format needed by the manufac- 
turer's CNC machine. 

[0005] Large engineering enterprises will also frequently 
enlist the support of other engineering firms to help with the 
design and development of new parts and assemblies. A 
large engineering enterprise (i.e., the primary user) will 
usually provide another engineering firm (i.e., the secondary 
user) with CAD models which define the interface require- 
ments for the new hardware the secondary user is to design. 
Outsourcing such as this allows the primary user to allocate 
development of particular aspects of their products to spe- 
cialists who can then collaborate with the primary user in 
arriving at the final product definition. 

[0006] Regardless of whether secondary users will be 
using CAD models for manufacturing or for collaborative 
design, the CAD models should be in a format that is 
compatible with the secondary users' CAD systems. How- 



ever, compatibility can be problematic because of the variety 
of CAD systems currently available and in use today. These 
include the Unigraphics, AutoCAD, ProEngineer, Catia and 
Alibre systems, just to name a few. Most are used on 
conventional stand-alone desktop computing systems. The 
Alibre system, however, is a web-based CAD system that 
can be used by a number of users via the Internet. 

[0007] Because of the many different CAD systems avail- 
able, secondary users will often be using a CAD system that 
varies significantly from the one originally employed by the 
primary user to design the part or assembly. When this 
occurs, the original CAD model should be translated from 
the primary user's "primary" CAD system to the secondary 
user's "secondary" CAD system so the secondary user can 
utilize the model as intended. For example, if the primary 
user utilized the Unigraphics CAD system to create a part or 
assembly model, and the secondary user is utilizing the 
AutoCAD system, then the CAD model should be translated 
from the Unigraphics format to the AutoCAD format before 
it is used by the secondary user. 

[0008] To translate a CAD model from a primary CAD 
system (e.g., Unigraphics) to a secondary CAD system (e.g, 
AutoCAD), the CAD model may be first translated into a 
neutral file format. A neutral file format (e.g., STEP, IGES, 
DXF, etc.) is a file format which can be used to transfer 
geometric data between two different CAD systems. Once 
transferred, the CAD model in the neutral file format can be 
read directly into the secondary CAD system to create a 
CAD model in the secondary CAD system format. 
[0009] FIG. 1 is a flow diagram illustrating a method 100 
that a user, such as a primary user, can utilize for translating 
a CAD model from a primary file format into a secondary 
file formal. After the CAD model has been translated into the 
secondary format, the primary user can record the CAD 
model data file onto a suitable computer-readable media, 
such as a magnetic tape or CD-ROM, and physically transfer 
the data file to a secondary user. Alternatively, the primary 
user can electronically transfer the data file to the secondary 
user via a suitable computer network, such as the Internet. 
[0010] In step 102 of the method 100, the primary user 
manually opens a selected CAD model in the primary CAD 
system. "Opening" the CAD model as used here means 
instructing the primary CAD system to access the CAD 
model stored in the CAD model database so that the model 
can be viewed by the primary user on a display. In step 104, 
the primary user visually inspects the displayed model 
geometry to verify that it is current and is, in fact, the 
geometry the primary user desires to translate. 
[0011] After verifying the geometry, in step 106, the 
primary user sequences through each step of a selected 
translation protocol to translate from the primary file format 
to the neutral file format. For example, if the neutral file 
format is the STEP format, then the user may elect to use 
either the AP 203 or AP 214 translation protocols. If other 
neutral file formats are selected, such as IGES or DXF, then 
other appropriate translation protocols should be used. In 
step 107, the primary user sequences through each step of a 
selected translation protocol to translate from the neutral file 
format to the secondary file format. After this step is 
completed, the primary user will be able to visually inspect 
the CAD model using the secondary CAD system. 
[0012] In step 108, after the model has been translated, the 
primary user can check the accuracy of the translation. For 
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example, the primary user can compare translated dimen- 
sions in the secondary CAD system to original model 
dimensions in the primary CAD system and verify that they 
are within acceptable tolerance ranges. In decision step 110, 
if there are additional part or assembly models to be trans- 
lated, the primary user repeats steps 102 through 110 as 
necessary until all of the desired models have been trans- 
lated to the secondary CAD system. If no further models are 
to be translated, then the method 100 is complete. 

[0013] Many primary users, such as large engineering 
enterprises, have CAD model databases that contain literally 
thousands of different parts and assemblies. In addition, such 
primary users will typically have a large network of sec- 
ondary CAD model users in their extended supply chains. 
Manually translating all of the CAD models of a primary 
user such as this could prove to be an extremely time 
consuming and tedious task. Once done, the translated 
models would presumably still have to be manually trans- 
ferred to their respective secondary users, either physically 
via computer-readable media or electronically via computer 
network. Even when implemented electronically, this trans- 
fer is still a time consuming and manual process. In light of 
the labor-intensive nature of translating a large quantity of 
CAD models from a primary CAD system to a secondary 
CAD system, and then transferring them to a secondary user, 
a more efficient and expedient method of doing so would be 
desirable. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a flow diagram illustrating a method for 
translating a CAD model from a primary file format to a 
secondary file format. 

[0015] FIG. 2 is a diagram illustrating a method for 
translating a CAD model from a primary file format to a 
secondary file format, and then transferring the CAD model 
in the secondary file format to a web -accessible database, in 
one embodiment. 

[0016] FIG. 3 is a block diagram illustrating components 
of a geometric data translation system in one embodiment. 

[0017] FIG. 4 is a flow diagram illustrating a routine for 
translating a CAD model from a primary file format to a 
secondary file format, and then transferring the CAD model 
in the secondary file format to a web -accessible database, in 
one embodiment. 

[0018] FIG. 5 is a flow diagram of a routine for calculat- 
ing a Z score in one embodiment. 

[0019] FIG. 6 is a diagram illustrating a display descrip- 
tion for entering CAD model information and corresponding 
translation and transfer requirements in one embodiment. 

DETAILED DESCRIPTION 

[0020] Methods and systems are described for automati- 
cally translating geometric data, such as a CAD model, from 
a primary file format to a secondary file format. In one 
embodiment, the method is implemented on a general- 
purpose computer, such as a personal computer, by a user 
who accesses a web page. The user enters information on the 
web page corresponding to the desired translation, such as 
the name of the part or assembly model to be translated, the 
secondary file format the model is to be translated into, the 



destination of the translated model, and the desired accuracy 
of the translated geometric data. After entering this infor- 
mation, the user selects an appropriate icon on the web page 
to begin the translation process. The selected part or assem- 
bly model is then automatically translated into the selected 
secondary file format using the geometric data translation 
system in accordance with an embodiment. 

[0021] In another embodiment, in addition to automati- 
cally translating CAD models from the primary file format 
to the secondary file format, the described methods and 
systems can be used to automatically transfer the translated 
models in the secondary file format to a web-accessible 
database. In one aspect of this embodiment, after the model 
has been automatically translated and transferred to the 
web-accessible database in accordance with the user's 
instructions, the user will receive an electronic notification, 
such as an email message, indicating the status of the 
concluded transactions. 

[0022] Using the described methods, a web-accessible 
database can be automatically populated with a plurality of 
selected CAD models in selected file formats by a user, such 
as a primary user, who wishes to make the CAD models 
available to other users, such as secondary users, in the 
supply chain. This web- accessible database can then be 
accessed by secondary users by logging on to a web site 
connected to the database. After entering an identifier for a 
CAD model, the secondary users can automatically down- 
load that CAD model in a useable file format for manufac- 
turing or for collaborating with the primary user in the 
design and development of interfacing parts or assemblies. 
If the secondary user is utilizing the CAD model for col- 
laborative development, then after the new part and assem- 
bly models have been developed, the secondary user can 
transfer the new models back to the web-accessible database 
so that they can be accessed by the primary user, or perhaps 
by another secondary user, for manufacturing. 

[0023] Certain embodiments of the methods and systems 
are described in the context of computer-executable instruc- 
tions executed by a general -purpose computer, such as a 
personal computer. In one embodiment, for example, com- 
puter-executable instructions for automatically translating 
geometric data are stored on a computer-readable medium 
such as a floppy disk or CD-ROM. In other embodiments, 
these instructions are stored on a server computer system 
and accessed via an Intranet computer network or the 
Internet. Because the basic structures and functions related 
to computer-executable routines and corresponding com- 
puter implementation systems are well known, they have not 
been shown or described in detail here to avoid unneces- 
sarily obscuring the described embodiments. Although the 
following disclosure provides specific details for a thorough 
understanding of several embodiments of the methods and 
systems described, one of ordinary skill in the relevant art 
will understand that these embodiments can be practiced 
without some of these details. In other instances, it will be 
understood that the methods and systems disclosed can 
include additional details without departing from the spirit 
or scope of the described embodiments. 

[0024] Although some embodiments are described in the 
context of computer models, such as three-dimensional 
computer models created with conventional CAD systems, 
it will be understood that the methods and systems disclosed 
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are usable for much broader applications, and accordingly, 
can be used to automatically translate other types of geo- 
metric data, such as two-dimensional geometric data. 

[0025] FIG. 2 is a diagram illustrating a method 200 for 
translating a CAD model from a primary file format to a 
secondary file format, and then transferring the CAD model 
in the secondary file format to a web-accessible database, in 
accordance with an embodiment. In block 202, a user 
launches a model translator. In one embodiment, launching 
the model translator comprises logging on to a web site and 
requesting a model translation web page. In block 204, the 
user inputs pertinent model information and translation 
requirements via the web page. For example, the user inputs 
a model identifier, such as the name and revision of the part 
or assembly model to be translated, a secondary file format 
to which the model is to be translated, a destination to which 
the translated model is to be transferred, and a required 
accuracy for the translation. The "accuracy" of the transla- 
tion means, in one embodiment, the relative accuracy of the 
translated model dimensions as compared to the original 
model dimensions. In one embodiment, the user can define 
the required accuracy by specifying a Z score requirement 
for the translation. The Z score corresponds to the number of 
standard deviations between a process mean value and a 
specification limit. Accordingly, a relatively high Z score 
corresponds to a relatively accurate model translation. 

[0026] In other embodiments, the user can specify other 
translation parameters on the web page in block 204. For 
example, the user can specify a selected best fitting method 
to be employed in the translation, such as the B-spline 
method or the least squares method. The user can also 
specify a neutral file format (e.g., the STEP format) and a 
translation protocol (e.g., AP203 or AP214) to be used in the 
translation. Once the required information has been entered 
in block 204, the user selects an icon, such as a "translate" 
icon, to begin the model translation and transfer sequence. 

[0027] In one embodiment, after the model has been 
translated and transferred in accordance with the require- 
ments input in block 204, the user will receive a notification, 
such as an email message, that the requested translation and 
transfer have been successfully completed. If a Z score has 
been specified by the user in block 204, the notification can 
include the resulting Z score, so that the user can quickly 
assess the accuracy of the translation. If the model has not 
been successfully translated and transferred, then the noti- 
fication will accordingly notify the user that an error has 
occurred. After receiving notification of the model transla- 
tion and transfer status, the process 200 is complete. 

[0028] FIG. 3 is a block diagram illustrating components 
of a geometric data translation system 300 in one embodi- 
ment. Throughout this disclosure, for ease of reference, the 
words "geometric data translation system" will refer to 
computer-implemented systems capable of geometric data 
transfer as well as geometric data translation. Primary user 
computers 302 and secondary user computers 304 are con- 
nected to a web engine 308 and a server computer 310 via 
an Internet 306. The primary and secondary user computers 
302 and 304 may include a central processing unit, memory 
devices, input devices (e.g., keyboard and pointing device), 
output devices (e.g., display devices), and storage devices 
(e.g., disk drives). The memory and storage devices are 
computer-readable media that may contain computer 



instructions for implementing a primary or secondary CAD 
system or other components of the geometric data transla- 
tion system 300. The primary and secondary user computers 
302 and 304 may also include a browser module 303 that 
allows the user to access and exchange data with the Internet 
306, including websites within the World Wide Web portion 
of the Internet. 

[0029] A native database 322 comprises one or more 
databases, such as hard-drives, that are locally connected to 
the primary user computers 302, Accordingly, the native 
database 322 includes CAD models created by primary users 
and stored in their local file system. The native database 322 
is connected, for example, via a local area network (LAN), 
to the server computer 310. A product data manager (PDM) 
database 320 includes CAD models created using a primary 
CAD system on the primary user computers 302. The CAD 
models are transferred to the server computer 310 via the 
LAN and stored in the PDM database 320 using the PDM 
file system directory. 

[0030] In one embodiment, primary users can utilize the 
primary user computers 302 to translate selected CAD 
models located in the PDM database 320 or in the native 
database 322 from a primary file format to a secondary file 
format. In one aspect of this embodiment, after the selected 
CAD models have been translated, they are electronically 
transferred to a web-accessible database, such as a file 
system vault 324. In another aspect of this embodiment, 
secondary users can utilize the secondary user computers 
304 to retrieve the translated CAD models in the secondary 
file format from the file system vault 324. 

[0031] In one embodiment, the web engine 308 receives a 
notification that a web page has been requested by a primary 
user computer 302, retrieves information related to the 
requested web page, and provides that information to the 
requesting primary user computer. The web engine 308 then 
receives CAD model translation and transfer information 
from the primary user computer 302, and transmits this 
information to the server computer 310 to perform the 
requested model translation and transfer accordingly. In one 
aspect of this embodiment, the web engine 308 can also 
receive a request from a secondary user computer 304 for a 
translated CAD model in a secondary file format, retrieve 
the requested CAD model from the file system vault 324, 
and transmit the requested CAD model to the requesting 
secondary user computer 304. 

[0032] The server computer 310 contains one or more 
central processing units (CPU) for executing programs and 
a computer-readable medium drive, such as a CD-ROM 
drive, for reading information or installing programs. The 
server computer 310 also contains computer-readable media 
containing instructions for carrying out various steps of the 
geometric data translation system. Users can access the 
server computer 310 by means of a URL, such as http:// 
www.translator.com. The URL, or any other link or address 
noted herein, can be any resource locator. The server com- 
puter 310 and related web pages preferably have secure 
portions that may only be accessed by authorized persons, 
such as users presenting a selected password. 

[0033] In one embodiment, the server computer 310 
includes a primary CAD program 311, a secondary CAD 
program 313, and a PDM program 314. As is known, a 
product data manager (PDM) is a file directory system that 
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can organize and store CAD models in a structured format. 
The server computer 310 uses the PDM program 314 to store 
and retrieve CAD models from the PDM database 320. The 
primary CAD program 311 is a three-dimensional computer 
modeling program (e.g., Unigraphics, AutoCAD, etc.) that 
contains a translation protocol (e.g., AP203 or AP214) for 
translating a computer model from the primary CAD file 
format into a neutral file format (e.g., STEP), or conversely, 
for translating a computer model in a neutral file format into 
the primary CAD file format. The secondary CAD program 
313 is a three-dimensional computer modeling program 
different from the primary CAD program 311 (e.g, Alibre, 
ProEngineer, etc.) that also contains a translation protocol 
(e.g., AP203 or AP214) which functions in substantially the 
same manner as the translation protocol contained in the 
primary CAD program. 

[0034] The server computer 310 can implement a routine 
in accordance with an embodiment that retrieves a CAD 
model from the PDM database using the PDM program 314, 
and then translates the retrieved CAD model from the 
primary CAD file format into a neutral file format using a 
translation protocol contained in the primary CAD program 
311. The CAD model can then be translated from the neutral 
file format into the secondary CAD file format using a 
translation protocol contained in the secondary CAD pro- 
gram 313. The CAD model can then be transferred to the file 
system vault 324 for storage in the secondary CAD file 
format. The server computer 310 can implement a similar 
routine for translating and transferring a CAD model 
retrieved from the native database 322. 

[0035] The server computer 310 also includes an applica- 
tion program interface (API) 315. As discussed in greater 
detail below, when the server computer 310 is translating a 
CAD model retrieved from the native database 322, the API 
315 will implement the translation protocol contained in the 
primary CAD program 311 to translate the CAD model from 
the primary CAD file format to a neutral file format. When 
the server computer 310 is translating a CAD model 
retrieved from the PDM database 320, an API contained in 
the primary CAD program 311 will automatically perform 
this function. 

[0036] One skilled in the relevant art will appreciate that 
the concepts of the geometric data translation system 300 
can be implemented in various environments other than the 
Internet. For example, the concepts can also be implemented 
in an electronic mail environment in which the electronic 
mail messages include the equivalent of a CAD model name 
and associated translation requirements. In addition, com- 
munication networks other than the Internet may also be 
used, such as a local area network, a wide area network, or 
a point-to-point dial-up connection. Other devices can be 
used to launch the conversion as well. For example, personal 
data assistants (PDA) and two-way pagers may be used in 
some embodiments. The concepts of the geometric data 
translation system may also be used in a single-computer 
environment rather than a client/server environment as illus- 
trated. Consistent with these variations, the server computer 
310 may comprise any combination of hardware or software 
that can support these concepts. In particular, the server 
computer 310 may actually include multiple computers. 
Similarly, the user computers 302 and 304 may comprise 
any combination of hardware or software that interacts with 
the server computer 310 as described above. For example, 



these user computers may include television-based systems 
and various other computational devices through which web 
pages may be accessed. 

[0037] FIG. 4 is a flow diagram illustrating a routine 400 
for translating a CAD model from a primary file format to 
a secondary file format, and for transferring the translated 
CAD model to a web-accessible database, in accordance 
with an embodiment. In one embodiment, the routine 400 is 
implemented by the server computer 310 (FIG. 3). In other 
embodiments, the routine 400 can be implemented using 
other computer systems. Although the routine 400 is 
described below in the context of a single CAD model 
translation and transfer, it will be understood by those of 
ordinary skill in the relevant art that the methods and 
systems disclosed also apply to automatic translation of 
multiple models. 

[0038] In block 401, the routine 400 receives CAD model 
information and translation requirements. In one embodi- 
ment, this CAD model information can include one or more 
model identifiers, such as the names and revision letters of 
various CAD models to be translated. Each CAD model can 
be associated with translation and transfer requirements that 
can include a secondary file format, a destination database 
for the translated file, and a dimensional accuracy of the 
translation. In one embodiment, specifying the model trans- 
lation accuracy means specifying a Z score corresponding to 
the model translation. In other embodiments, other accuracy 
requirements may be specified. In another embodiment, each 
CAD model can be further associated with additional trans- 
lation and transfer requirements in block 401. For example, 
these additional requirements can include a translation pro- 
tocol and a neutral file format. Additional translation param- 
eters can also be associated with each CAD model in block 
401. For example, these additional parameters can include a 
best-fit method, such as the B-spline or least squares 
method. 

[0039] In an alternate embodiment, some or all of the 
translation requirements received in block 401 can be preset 
as default requirements. For example, the secondary file 
format can be preset to the Alibre CAD file format, the 
destination database can be preset to the file system vault 
324 (FIG. 3), and the dimensional accuracy can be preset to 
a Z score of 3.25. Similarly, the neutral file format could be 
preset to STEP and the translation protocol could be preset 
toSTEPAP214. 

[0040] In block 402, the routine 400 locates the CAD 
model specified in block 401. In one aspect of this embodi- 
ment, the routine 400 will search for the CAD model in 
either the PDM database 320 or the native database 322 
(FIG. 3). In decision block 404, the routine 400 determines 
if the specified CAD model is located in the native database 
322 or the PDM database 320. If the CAD model is located 
in the PDM database 320, then in block 411, the routine 400 
retrieves the CAD model from the PDM database and opens 
the model using the primary CAD program 311 (FIG. 3). 

[0041] The routine 400 sets a translation protocol in block 
412. In one embodiment, this is the translation protocol (e.g. 
AP214) received in block 401. In other embodiments, this 
translation protocol can be preset in the routine 400. In block 
414, the routine 400 sets additional translation parameters. 
In one embodiment, these additional translation parameters 
can include the best fitting method (e.g., the B-spline 



07/28/2004, EAST version: 1.4.1 



US 2002/0194581 Al 



5 



Dec. 19, 2002 



method) received in block 401. Id other embodiments, these 
additional translation parameters can also include the neutral 
file format, the translation accuracy, and the destination of 
the translated file, as received in block 401. 

[0042] In block 416, the routine 400 launches and initial- 
izes the translator. In one embodiment, the translator is 
included in the primary CAD program 311 (FIG. 3). In 
block 417, the routine 400 runs the translator. When working 
in the PDM environment, the CAD program 311 can inter- 
face directly with the PDM program 314 to implement the 
selected translation protocol (e.g., AP214) and translate the 
specified CAD model from the primary CAD file format to 
the specified neutral file format. In block 418, the routine 
400 translates the CAD model from the neutral file format 
into the secondary file format. 

[0043] In decision block 419, the routine 400 determines 
if the model translation from the primary CAD file format to 
the secondary CAD file format was successful. In one 
embodiment, this determination can be based on calculating 
a Z score corresponding to the translated model and com- 
paring the calculated Z score to the Z score requirement 
received in block 401. If the calculated Z score is greater 
than or equal to the requirement, and the translation is 
accordingly determined to be a success, then in block 405 
the routine 400 transfers a version of the CAD model in the 
neutral file format to the PDM database 320 (FIG. 3). This 
transfer can be performed using an appropriate transfer 
protocol, such as the file transport protocol (FTP). In one 
aspect of this embodiment, the version in the neutral file 
format can be stored in the same file folder in the PDM 
database 320 where the version of the CAD model in the 
primary CAD file format is stored. In block 406, the routine 
400 transfers a version of the CAD model in the secondary 
file format to the a web-accessible database, such as the file 
system vault 324 (FIG. 3). This transfer can also be per- 
formed using F1P. 

[0044] In one aspect of this embodiment, the geometric 
data translation system described above allows primary 
users to retrieve models in neutral file format from the PDM 
database 320 and download these models directly into their 
CAD systems, regardless of the particular type of CAD 
system a primary user happens to be using. This system also 
allows secondary users to retrieve CAD models in a com- 
patible secondary file format from a web-accessible database 
for manufacture or for collaborative development without 
first having to translate the CAD model into a format that is 
compatible with their particular CAD system. 

[0045] In block 408, the routine 400 transmits an elec- 
tronic notification to the primary user who requested the 
translation indicating that the translation of the CAD model 
to the secondary file format and the transfer of the translated 
CAD model to the web-accessible database have been 
successfully accomplished. In one embodiment, this elec- 
tronic notification is an email message. In other embodi- 
ments, other forms of electronic notification can be used. In 
one aspect of this embodiment, the notification can include 
the resulting Z score corresponding to the model translation. 
By providing the user with the resulting Z score, the routine 
400 provides the user with a means to gauge the accuracy of 
the translation. 

[0046] Returning to decision block 419, if the model 
translation is not successful, for example, because the cal- 



culated Z score did not meet the specified requirement, then 
the routine 400 proceeds to decision block 430. In decision 
block 430, the routine 400 determines if it can repeat the 
translation sequence using different translation parameters. 
These different translation parameters can include different 
best-fit methods or, possibly, different methods for con- 
structing the translated model during the translation 
sequence. If the translation cannot be repeated, then in block 
432, the routine 400 transmits an error notification to the 
user indicating that the translation was unsuccessful. If, 
instead, it is possible to repeat the translation with different 
parameters, then the routine 400 returns to block 414 and 
changes selected translation parameters accordingly. 

[0047] In one embodiment, the different translation 
parameters may be preselected and stored. For example, in 
one embodiment, a best-fit translation parameter can be 
automatically reset in block 414. For example, if the initial 
best fit method was the least squares method, then in block 
414 this parameter could be automatically changed to the 
B-spline method. In other embodiments, other translation 
parameters, such as the method for constructing the trans- 
lated model, could be automatically changed in block 414 in 
an attempt to successfully translate the model. The phrase 
"method for constructing the translated model" as used here 
refers to how a CAD model is assembled in the computer 
database. If, in a first method, model features are constructed 
sequentially from adjacent features, then a second method 
may be available wherein the model features are constructed 
from a common datum in an effort to enhance the accuracy 
of the translation. 

[0048] In an alternate embodiment, the routine 400 can 
prompt a user to input new translation parameters in block 
414 as a result of a previously unsuccessful model transla- 
tion attempt. For example, in this embodiment, the routine 
400 can send an email message to the user indicating that the 
translation was unsuccessful and requesting the user to input 
different translation requirements. The routine 400 might 
request the user to enter a different Z score or a different best 
fit method. In another aspect of this embodiment, if the 
routine 400 was unable to transfer the translated CAD model 
to the specified web-accessible database, then the routine 
might send a request to the user asking for a new destination 
database in which to place the translated CAD model. 

[0049] After the new translation parameters have been set 
in block 414, the routine 400 repeats blocks 416, 417, 418 
and 419 as explained above. If, in decision block 419, the 
translation is still unsuccessful, and if, in decision block 430, 
repeating the translation is not an option (e.g., all possible 
combinations of translation parameters have been tried), 
then in block 432 the routine 400 transmits an error message 
to the user indicating that the translation has been unsuc- 
cessful. 

[0050] Returning to decision block 404, if the routine 400 
determines that the specified CAD model is located in the 
native database 322, then in block 420 the routine begins the 
translation by loading an API code that will implement the 
translation protocol contained in the primary CAD program 
(FIG. 3). In block 421, the routine 400 retrieves the speci- 
fied CAD model from the native database 322 and opens the 
model using the primary CAD program 311. The routine 400 
then performs blocks 422 and 424 in a substantially similar 
manner as explained above with respect to blocks 412 and 
414. 
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[0051] In block 426, the routine 400 launches and initial- 
izes the translator contained in the primary CAD program 
311 (FIG. 3). In block 427, the routine 400 runs or executes 
the translator and translates the specified CAD model from 
the primary CAD file format to a neutral file format. Block 
427 differs from block 417 in that the API code loaded in 
block 420 is used to run the translator in block 427, whereas 
in the PDM environment of block 417, the PDM program 
314 (FIG. 3) is used to run the translator. The remainder of 
the routine 400 after block 427 is performed in a substan- 
tially similar manner as the corresponding blocks described 
above for a CAD model retrieved from the PDM database 
320. Therefore, this portion of the routine does not require 
further description here. 

[0052] FIG. 5 is a flow diagram of a routine 500 for 
calculating a Z score in one embodiment. The routine 500 
can be implemented in one embodiment on a general - 
purpose computer, such as a personal computer, following 
computer-executable instructions stored on a computer- 
readable medium, such as a CD-ROM or floppy disk. In 
other embodiments, the routine 500 can be implemented on 
the server computer 310 and accessed via an Intranet com- 
puter network or the Internet 306 in accordance with the 
geometric data translation system described herein. 

[0053] In block 502, the routine 500 receives a primary 
CAD model geometric property. The received primary CAD 
model property can be either a model area or a model 
volume. In one embodiment, the model volume is used 
because this property is a cubic term which may result in a 
Z score that is more accurate than one determined using the 
model area squared term. In other embodiments, the model 
area can be used where a squared term can provide the 
necessary accuracy. Most, if not all, conventional CAD 
systems capable of producing three-dimensional models can 
readily provide the user with the model volume or model 
area upon request. This request often comprises entering a 
selected keystroke command or selecting a particular icon 
on a menu display. In block 504, the routine receives a 
translated or secondary CAD model geometric property. The 
geometric property received in block 504 for the secondary 



embodiment, the Accuracy Probability can be calculated 
using equation 1 below: 

[0055] EQN(l): 

[0056] When the translated geometric property is 
smaller than the corresponding master geometric 
property, then: 



EQN(l): When the translated geometric property is smaller than the 

corresponding master geometric property, then: 

^ _ Translated property 
Master property 

When the translated geometric property is larger than the 

corresponding master geometric property, then: 

p _ 2*(Master property/ Translated property) - 1 
(Master property/ Translated property) 



[0057] When the translated geometric property is 
larger than the corresponding master geometric 
property, then: 

[0058] In block 508, the routine determines the probability 
of a defect or the Error Factor In one embodiment, the 
Error Factor represents the probability that the secondary 
CAD model geometry will fall outside of the specified 
limits, that is, that the secondary CAD model geometry will 
be insufficiently accurate. The Error Factor can be calculated 
in this embodiment using the Accuracy Probability P and 
equation 2 below: g-l-P EQN (2): 

[0059] In block 510, the routine calculates a Z score using 
the Error Factor \. As described above, the Z score repre- 
sents the accuracy of the secondary CAD model geometry 
relative to the primary CAD model geometry, and can be 
calculated in one embodiment using equation 3 below: 



EQN(3): 



2.515517 + 0.802853^/^ 



CAD model should be the same property that was received 
in block 502 for the primary CAD model. For example, if the 
volume of the primary CAD model was received in block 
502, then the volume of the secondary CAD model should 
also be received in block 504. 

[0054] In block 506, the routine 500 determines an Accu- 
racy Probability P. In one embodiment, the Accuracy Prob- 
ability is defined as the probability that the translated model 
will be sufficiently accurate to meet its original design intent, 
or in other words, the probability of no error. In this 



[0060] Equation 3 was derived from an evaluation of 
highly nonlinear geometry variations, and is the basis for 
determining an accurate Z score for geometries that closely 
match the original design intent but have distinctly small 
differences in high level model attributes. Once a Z score has 
been determined for the secondary CAD model geometry 
using equation 3, it can be compared to a selected pass/fail 
criteria to determine if the translated model is sufficiently 
accurate for use in manufacturing or for collaborative 
design. 
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[0061] FIG. 6 is a diagram illustrating a display descrip- 
tion 600, such as a web page, for entering CAD model 
information and corresponding translation and transfer 
requirements in one embodiment. In one aspect of this 
embodiment, the display description 600 can be presented 
on a display of a general-purpose user computer, such as a 
typical personal computer. The user enters selected infor- 
mation on the display description 600 to translate a selected 
CAD model from a primary CAD file format to a secondary 
CAD file format, and transfer the CAD model in the 
secondary CAD file formal to a selected database, such as a 
web- accessible database. 

[0062] The display description 600 includes a CAD model 
identification field 601, a destination field 602, a secondary 
CAD file format field 604, a translation protocol field 606, 
a neutral file format field 608, an accuracy field 610, and 
other translation parameter fields 612. The CAD model 
identification field 601 can receive one or more CAD model 
names and revision letters in a list format. The selected 
destinations for the one or more translated versions of the 
CAD models are accordingly listed in corresponding order 
in the destination field 602. For example, if some of the 
translated CAD models are to be stored in the web-acces- 
sible database after translation, then this database is speci- 
fied in the appropriate rows of the destination field 602 that 
correspond to these CAD models. In addition, a dropdown 
list, such as the drop-down list 603, can be included with the 
destination field 602. The drop-down list 603 can present 
some or all of the destination options available to the user. 
Selecting a destination from the drop-down list 603 will 
accordingly cause that destination to be inserted in the 
corresponding row of the destination field 602. In a similar 
manner, each of the remaining fields on the web page 600 
can include drop-down lists presenting available options for 
those fields. 

[0063] Selected secondary CAD file formats that the one 
or more CAD models listed in the CAD model identification 
field 601 are to be translated to are accordingly listed in 
corresponding order in the secondary CAD file format field 
604. A translation protocol corresponding to each selected 
model can also be entered in the translation protocol field 
606. Similarly, selected neutral file formats can be specified 
in the neutral file format field 608, and an accuracy for each 
of the translated models can be entered by the user in the 
accuracy field 610. In one embodiment, the accuracy can 
comprise a Z score as described above. In other embodi- 
ments, other accuracy parameters can be specified. For 
example, a percentage deviation between the master model 
and the translated model corresponding to either volume or 
area could be selected in an alternate embodiment. Addi- 
tional translation parameters, such as best fitting methods or 
model construction methods, as described above, can be 
entered by the user in the additional translation parameter 
field 612. The field 612 can also include associated drop- 
down lists so that the user can select from preset translation 
parameter options. 

[0064] As will be apparent to those of ordinary skill in the 
relevant art, a web page for receiving model information and 
translation requirements can omit certain of the aspects 
disclosed above in accordance with FIG. 6. In other 
instances, it will be understood that other web pages can 
include other information in addition to that provided by the 
web page 600 without departing from the spirit or scope of 



the web page 600 described above. Accordingly, after the 
user has entered the required model information and trans- 
lation requirements onto the web page 600, the user selects 
a translate icon 620 to begin the model translation and 
transfer process in accordance with the geometric data 
translation system and methods described above. 

[0065] From the foregoing, it will be appreciated that, 
although specific embodiments of the geometric data trans- 
lation system have been described above for purposes of 
illustration, various modifications may be made without 
deviating from the spirit or scope of the invention. For 
example, user-supplied information regarding the CAD 
model to be translated can be associated with resources other 
than a web page. For example, the information can be 
associated with any URL or any display description that 
describes the pertinent model information and translation 
requirements. Further, although the translation routine has 
been described above as using particular translation proto- 
cols, neutral file formats, and other translation requirements 
in a particular sequence, those of ordinary skill in the 
relevant art will appreciate that other translation protocols 
and requirements can be used in other sequences in a similar 
fashion consistent with the present disclosure. These and 
other changes can be made to the invention in light of the 
above detailed description. 

[0066] Accordingly, in the following claims, the terms 
used should not be construed to limit the invention to the 
specific embodiments disclosed in the specification and the 
claims, but should be construed to include all geometric data 
translation and/or transfer systems that operate in accor- 
dance with the claims to provide a method for automatically 
translating geometric data from a primary CAD system to a 
neutral CAD format, or to a secondary CAD file format. 
Accordingly, the invention is not limited by this disclosure, 
but instead, the scope of the invention is to be determined 
entirely by the claims. 

I claim: 

1. A method in a computer system for automatically 
translating a CAD model from a primary file format to a 
secondary file format and storing the CAD model in a 
web- accessible database in the secondary file format, the 
method comprising: 

receiving a CAD model identifier that identifies a selected 
CAD model in the primary file format; 

in response to the received CAD model identifier, locating 
the selected CAD model in a first database; 

retrieving the selected CAD model from the first database; 

opening the selected CAD model; 

setting a translation protocol for translating the selected 
CAD model from the primary file format to a neutral 
file format; 

translating the selected CAD model from the primary file 
format to the neutral file format; 

translating the selected CAD model from the neutral file 
format to the secondary file format; and 

storing the selected CAD model in the web-accessible 
database in the secondary file format. 
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2. The method of claim 1 further comprising: 

receiving a destination comprising the web-accessible 
database; 

receiving a translation accuracy requirement; 

in response to the received translation accuracy require- 
ment, determining the accuracy of the translation of the 
selected CAD model from the primary file format to the 
secondary file format; and 

in response to the received destination, storing the 
selected CAD model in the web-accessible database in 
the secondary file format. 

3. The method of claim 1 further comprising: 

receiving a translation accuracy requirement; 

in response to the received translation accuracy require- 
ment, determining the accuracy of the translation of the 
selected CAD model from the primary file format to the 
secondary file format; and 

when the determined translation accuracy meets or 
exceeds the received translation accuracy requirement, 
transmitting an electronic notification indicating the 
selected CAD model has been successfully translated. 

4. The method of claim 3 wherein the received translation 
accuracy requirement is a Z score. 

5. The method of claim 3 wherein the electronic notifi- 
cation is an email message. 

6. The method of claim 1 wherein the first database is a 
PDM database, and further comprising storing the selected 
CAD model in the neutral file format in the PDM database. 

7. The method of claim 1 wherein the first database is a 
PDM database and the selected CAD model is retrieved 
from a file folder in the PDM database, and further com- 
prising storing the selected CAD model in the neutral file 
format in the file folder in the PDM database. 

8. The method of claim 1 wherein the first database is a 
native database. 

9. The method of claim 1 wherein translating the selected 
CAD model from the primary file format to the neutral file 
format comprises: 

launching a translator that implements the set translation 
protocol; and 

executing the launched translator. 

10. The method of claim 1 wherein the first database is a 
native database, and wherein translating the selected CAD 
model from the primary file format to the neutral file format 
comprises: 

loading an application program interface (API); 

launching a translator that implements the set translation 
protocol; and 

executing the launched translator by implementing the 
API. 

11. The method of claim 1 wherein the neutral file format 
is the STEP file format. 

12. The method of claim 1 wherein the set translation 
protocol is AP203 or AP214. 

13. The method of claim 1 wherein the primary file format 
is Unigraphics, the neutral file format is STEP, and the 
secondary file format is Alibre. 



14. The method of claim 1 further comprising: 

receiving a translation protocol; and 

in response to the received translation protocol, setting the 
translation protocol to be the received translation pro- 
tocol. 

15. The method of claim 1 further comprising: 
receiving a best-fit method; and 

in response to the received best-fit method, translating the 
selected CAD model from the primary file format to the 
neutral file format, and from the neutral file format to 
the secondary file format, by implementing the 
received best-fit method. 

16. A method in a computer system for automatically 
translating a CAD model from a primary file format to a 
secondary file format, the method comprising: 

receiving a CAD model identifier that identifies a selected 
CAD model in the primary file format; 

in response to the received CAD model identifier, auto- 
matically retrieving the selected CAD model from a 
first database; 

automatically setting a translation protocol for translating 
the selected CAD model from the primary file format 
into a neutral file format; and 

automatically translating the selected CAD model from 
the primary file format to the neutral file format. 

17. The method of claim 16 further comprising automati- 
cally storing the selected CAD model in the neutral file 
format in the first database. 

18. The method of claim 16 wherein the first database is 
a PDM database, and further comprising automatically stor- 
ing the selected CAD model in the neutral file format in the 
PDM database. 

19. The method of claim 16 wherein the first database is 
a PDM database and the selected CAD model is retrieved 
from a file folder in the PDM database, and further com- 
prising automatically storing the selected CAD model in the 
neutral file format in the file folder in the PDM database. 

20. The method of claim 16 further comprising automati- 
cally translating the selected CAD model in the neutral file 
format from the neutral file format to the secondary file 
format. 

21. The method of claim 16 further comprising: 

automatically translating the selected CAD model in the 
neutral file format from the neutral file format to the 
secondary file format; and 

automatically storing the selected CAD model in the 
secondary file format in a second database. 

22. The method of claim 16 further comprising: 

automatically storing the selected CAD model in the 
neutral file format in the first database; 

automatically translating the selected CAD model in the 
neutral file format from the neutral file format to the 
secondary file format; and 

automatically storing the selected CAD model in the 
secondary file format in a second database. 

23. The method of claim 22 wherein the first database is 
a PDM database and the second database is a web-accessible 
database. 
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24. The method of claim 16 wherein the first database is 
a native database, and further comprising: 

automatically translating the selected CAD model in the 
neutral file format from the neutral file format to the 
secondary file format; and 

automatically storing the selected CAD model in the 
secondary file format in a second database. 

25. The method of claim 24 wherein the second database 
is a web-accessible database. 

26. The method of claim 16 wherein automatically trans- 
lating the selected CAD model from the primary file format 
to the neutral file format comprises: 

automatically launching a translator that implements the 
set translation protocol; and 

automatically executing the launched translator. 

27. The method of claim 16 wherein the first database is 
a native database, and wherein automatically translating the 
selected CAD model from the primary file format to the 
neutral file format comprises: 

automatically loading an application program interface 
(API); 

automatically launching a translator that implements the 
set translation protocol; and 

automatically executing the launched translator by imple- 
menting the API. 

28. The method of claim 16 wherein the neutral file format 
is the STEP file format and the translation protocol is AP203 
or AP214. 

29. The method of claim 16 wherein the primary CAD file 
format is Unigraphics and the secondary file format is 
Alibre. 

30. The method of claim 16 further comprising: 
receiving a best-fit method; and 

in response to the received best-fit method, automatically 
translating the selected CAD model from the primary 
file format to the neutral file format by automatically 
implementing the received best-fit method. 

31. The method of claim 16 further comprising: 

receiving a destination comprising a second database; 

automatically translating the selected CAD model in the 
neutral file format from the neutral file format to the 
secondary file formal; and 

in response to the received destination, automatically 
storing the selected CAD model in the secondary file 
format in the second database. 

32. The method of claim 31 wherein the second database 
is a web-accessible database. 

33. The method of claim 16 further comprising: 

automatically translating the selected CAD model in the 
neutral file format from the neutral file format to the 
secondary file format; and 

automatically determining the accuracy of the translation 
of the selected CAD model from the primary file format 
to the secondary file format. 



34. The method of claim 16 further comprising: 

receiving a translation accuracy requirement; 

automatically translating the selected CAD model in the 
neutral file format from the neutral file format to the 
secondary file format; 

in response to the received translation accuracy require- 
ment, automatically determining the accuracy of the 
translation of the selected CAD model from the pri- 
mary file format to the secondary file format; 

when the determined translation accuracy meets or 
exceeds the received translation accuracy requirement, 

automatically storing the selected CAD model in the 
secondary file format in a web-accessible database; 

automatically transmitting a first electronic notification 
indicating the selected CAD model has been suc- 
cessfully translated; and 

when the determined translation accuracy is less than the 
received translation accuracy requirement, 

automatically transmitting a second electronic notifi- 
cation indicating the selected CAD model has not 
been successfully translated. 

35. The method of claim 34 wherein the first and second 
electronic notifications are email messages. 

36. A computer- read able medium whose contents cause a 
computer system to automatically translate a CAD model 
from a primary file format to a neutral file format, the CAD 
model being translated by a method comprising: 

receiving a CAD model identifier that identifies a selected 
CAD model in the primary file format; 

in response to the received CAD model identifier, locating 
the selected CAD model in a first database; 

opening the selected CAD model; 

setting a translation protocol for translating the selected 
CAD model from the primary file format to a neutral 
file format; and 

translating the selected CAD model from the primary file 
format to the neutral file format. 

37. The computer-readable medium of claim 36 wherein 
translating the selected CAD model from the primary file 
format to the neutral file format comprises: 

launching a translator that implements the set translation 
protocol; and 

executing the launched translator. 

38. The computer-readable medium of claim 36 wherein 
the first database is a native database, and wherein translat- 
ing the selected CAD model from the primary file format to 
the neutral file format comprises: 

loading an application program interface (API); 

launching a translator that implements the set translation 
protocol; and 

executing the launched translator by implementing the 
API. 

39. A computer-readable medium whose contents cause a 
computer system to automatically translate a CAD model 
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from a primary file format to a secondary file format, the 
CAD model being translated by a method comprising: 

receiving a CAD model identifier that identifies a selected 
CAD model in the primary file format; 

in response to the received CAD model identifier, locating 
the selected CAD model in a first database; 

opening the selected CAD model; 

setting a translation protocol for translating the selected 
CAD model from the primary file format to a neutral 
file format; 

translating the selected CAD model from the primary file 
format to the neutral file format; and 

translating the selected CAD model from the neutral file 
format to the secondary file format. 

40. The computer-readable medium of claim 39 wherein 
the method further comprises: 

receiving a translation accuracy requirement; 

in response to the received translation requirement, deter- 
mining the accuracy of the translation of the selected 
CAD model from the primary file format to the sec- 
ondary file format; and 

when the determined translation accuracy meets or 
exceeds the received translation accuracy requirement, 
transmitting an electronic notification indicating the 
selected CAD model has been successfully translated. 

41. A computer-readable medium whose contents cause a 
computer system to automatically translate a CAD model 
from a primary file format to a secondary file format and 
store the CAD model in the secondary file format in a 
web-accessible database, the CAD model being translated 
and stored by a method comprising: 

receiving a CAD model identifier that identifies a selected 
CAD model in the primary file format; 

in response to the received CAD model identifier, locating 
the selected CAD model in a first database; 

opening the selected CAD model; 

setting a translation protocol for translating the selected 
CAD model from the primary file format to a neutral 
file format; 

translating the selected CAD model from the primary file 
format to the neutral file format; 

translating the selected CAD model from the neutral file 
format to the secondary file format; and 

storing the selected CAD model in the secondary file 
format in the web-accessible database. 

42. The computer-readable medium of claim 41 wherein 
the method further comprises: 

receiving a translation accuracy requirement; 

in response to the received translation requirement, deter- 
mining the accuracy of the translation of the selected 
CAD model from the primary file format to the sec- 
ondary file format; and 

when the determined translation accuracy meets or 
exceeds the received translation accuracy requirement, 



transmitting an electronic notification indicating the 
selected CAD model has been successfully translated. 

43. The computer-readable medium of claim 41 wherein 
the first database is a native database, and wherein translat- 
ing the selected CAD model from the primary file format to 
the neutral file format comprises: 

loading an application program interface (API); 

launching a translator that implements the set translation 
protocol; and 

executing the launched translator by implementing the 
API. 

44. A computer system for automatically translating a 
CAD model from a primary file format to a secondary file 
format, the computer system comprising: 

means for receiving a CAD model identifier that identifies 
a selected CAD model in the primary file format; 

means for automatically retrieving the selected CAD 
model from a first database in response to the received 
CAD model identifier; 

means for automatically setting a translation protocol for 
translating the selected CAD model from the primary 
file format to a neutral file format; and 

means for automatically translating the selected CAD 
model from the primary file format to the neutral file 
format. 

45. The computer system of claim 44 further comprising 
means for automatically translating the selected CAD model 
in the neutral file format from the neutral file format to the 
secondary file format. 

46. The computer system of claim 44 further comprising: 

means for automatically translating the selected CAD 
model in the neutral file format from the neutral file 
format to the secondary file format; and 

means for automatically storing the selected CAD model 
in the secondary file format in a second database. 

47. The computer system of claim 44 further comprising: 

means for automatically storing the selected CAD model 
in the neutral file format in the first database; 

means for automatically translating the selected CAD 
model in the neutral file format from the neutral file 
format to the secondary file format; and 

means for automatically storing the selected CAD model 
in the secondary file format in a second database. 

48. The computer system of claim 44 wherein the means 
for automatically translating the selected CAD model from 
the primary file format to the neutral file format comprises: 

means for automatically launching a translator that imple- 
ments the set translation protocol; and 

means for automatically executing the launched transla- 
tor. 

49. The computer system of claim 44 wherein the first 
database is a native database, and wherein the means for 
automatically translating the selected CAD model from the 
primary file format to the neutral file format comprises: 

means for automatically loading an application program 
interface (API); 
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means for automatically launching a translator that imple- 
ments the set translation protocol; and 

means for automatically executing the launched translator 
by implementing the API. 

50. The computer system of claim 44 further comprising: 

means for receiving a destination comprising a second 
database; 

means for automatically translating the selected CAD 
model in the neutral file format from the neutral file 
format to the secondary file format; and 

means for automatically storing the selected CAD model 
in the secondary file format in the second database in 
response to the received destination. 

51. The computer system of claim 50 wherein the second 
database is a web-accessible database. 

52. The computer system of claim 44 further comprising: 

means for automatically translating the selected CAD 
model in the neutral file format from the neutral file 
format to the secondary file format; and 

means for automatically determining the accuracy of the 
translation of the selected CAD model from the pri- 
mary file format to the secondary file format. 

53. The computer system of claim 44 further comprising: 

means for receiving a translation accuracy requirement; 

means for automatically translating the selected CAD 
model in the neutral file format from the neutral file 
format to the secondary file format; 

means for automatically determining the accuracy of the 
translation of the selected CAD model from the pri- 
mary file format to the secondary file format in 
response to the received translation accuracy require- 
ment; 

means for automatically transferring the selected CAD 
model in the secondary file format to a web-accessible 
database when the determined translation accuracy 
meets or exceeds the received translation accuracy 
requirement; 

means for automatically transmitting a first electronic 
notification indicating the selected CAD model has 
been successfully translated when the determined 
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translation accuracy meets or exceeds the received 
translation accuracy requirement; and 

means for transmitting a second electronic notification 
indicating the selected CAD model has not been suc- 
cessfully translated when the determined translation 
accuracy is less than the received translation accuracy 
requirement. 

54. The computer system of claim 53 wherein the first and 
second electronic notifications are email messages. 

55. The computer system of claim 53 wherein the 
received translation accuracy requirement is a Z score. 

56. A computer-readable medium containing a display 
description for receiving a CAD model identifier that iden- 
tifies a selected CAD model in a primary file format, the 
received CAD model identifier being transmittable to a 
computer system via a computer network, the computer 
system automatically translating the identified CAD model 
from the primary file format to a neutral or secondary file 
format in response to receiving the transmitted CAD model 
identifier, the display description comprising: 

a CAD model identification field for receiving one or 
more identifiers of selected CAD models to be trans- 
lated from the primary file format to the secondary file 
format. 

57. The computer-readable medium of claim 56 wherein 
the display description further comprises: 

a destination field for receiving one or more databases for 
storage of the one or more selected CAD models after 
the selected CAD models have been translated to the 
secondary file format. 

58. The computer-readable medium of claim 56 wherein 
the display description further comprises: 

a translation protocol field for receiving one or more 
translation protocols for translating the one or more 
selected CAD models from the primary file format to 
the secondary file format. 

59. The computer-readable medium of claim 56 wherein 
the display description further comprises a translation accu- 
racy field for receiving one or more translation accuracy 
requirements for the translations of the one or more selected 
CAD models from the primary file format to the secondary 
file format. 

* * * * * 



07/28/2004, EAST Version: 1.4.1 



